Transcriptional coactivators are essential mediators of signal amplification in the regulation of gene expression in response to hormones and extracellular signals. We previously identified Bridge-1 (PSMD9) as a PDZ-domain coregulator that augments insulin gene transcription via interactions with the basic helix-loop-helix transcription factors E12 and E47, and that increases transcriptional activation by the homeodomain transcription factor PDX-1. In these studies, we find that transcriptional activation by Bridge-1 can be regulated via interactions with the histone acetyltransferase and nuclear receptor coactivator p300. In transfection assays, transcriptional activation by Bridge-1 is increased by the inhibition of endogenous histone deacetylase activity with trichostatin A, indicating that the transcriptional activation function of Bridge-1 can be regulated by histone modifications. The exogenous expression of p300 enhances the transcriptional activation by Bridge-1 in a dose-dependent manner. In contrast, the sequestration of p300 by the overexpression of the adenoviral protein E1A, but not by an E1A mutant protein that is unable to interact with p300, suppresses the transcriptional activation by Bridge-1. We demonstrate that p300 and Bridge-1 proteins interact in immunoprecipitation and glutathione-S-transferase (GST) pull-down assays. Bridge-1 interacts directly with multiple regions within p300 that encompass C/H1 or C/H2 cysteine-and histidine-rich protein interaction domains and the histone acetyltransferase domain. Deletion or point mutagenesis of the Bridge-1 PDZ domain substantially reduces transcriptional activation by Bridge-1 and interrupts interactions with p300. We propose that p300 interactions with Bridge-1 can augment the transcriptional activation of regulatory target genes by Bridge-1.
Introduction
Transcriptional coregulators provide important regulatory flexibility in the cellular responsiveness to hormones and extracellular signals. The physiologic importance of coregulator function is highlighted by the association of coactivator dysfunction with multiple human disease states, including neurodegeneration, malignancies and metabolic disorders. The nuclear receptor coactivator p300 functions to assemble multimolecular transcriptional regulatory protein complexes through interactions with a large repertoire of transcription factors and components of basal transcription machinery (Chan & La Thangue 2001 , Vo & Goodman 2001 . The intrinsic acetyltransferase activity of p300 augments the activation of gene transcription through acetylation of histones and transcription factors (Vo & Goodman 2001) . Mutations in the human p300 gene, like those in the related Creb-binding protein (CBP) gene, result in heritable tumors in Rubinstein-Taybi syndrome (Giles et al. 1998 , Roelfsema et al. 2005 . Somatic mutations in p300 also occur in sporadic tumors, consistent with the demonstrated function of this coactivator as a tumor suppressor in mouse models (Chan & La Thangue 2001 , Iyer et al. 2004 . Altered levels of expression of p300 modify embryonic development, cellular functions and responsiveness to extracellular signals (Yao et al. 1998) . For example, in Paget's disease, the hyperresponsiveness of osteoclast precursors to vitamin D is associated with increased expression levels of coactivators, including p300 (Kurihara et al. 2004) . In a mouse model of Huntington's disease, progressive deficits in insulin production are correlated with decreased expression levels of p300 and other transcription factors in insulin-expressing cells (Andreassen et al. 2002) .
In early-onset, autosomal-dominant heritable forms of diabetes known as maturity-onset diabetes of the young (MODY), abnormal interactions between mutant MODY transcription factors and p300 may contribute to deficits in insulin production and the pathogenesis of disease. p300 recruitment to the proximal insulin promoter in insulinproducing pancreatic beta cells is associated with hyperacetylation and transcriptional activation (Chakrabarti et al. 2003) , and p300 interactions with the transcriptional regulators PDX-1 (pancreas duodenum homeobox-1), NeuroD1/Beta-2 and E47 enhance insulin gene transcription (Qiu et al. 1998 , Sharma et al. 1999 , Mosley et al. 2004 , Stanojevic et al. 2004 . Five direct or indirect transcriptional regulators of insulin gene expression are encoded by genes associated with MODY (Fajans et al. 2001) . MODY1 mutations R154X and E276Q in the HNF-4 gene interfere with p300 recruitment and transcriptional activation (Eeckhoute et al. 2001) , the MODY4 mutation P63 fsdelC results in a truncated cytoplasmic PDX-1 protein with the capacity to sequester p300 (Stanojevic et al. 2004) , and the MODY6 mutation 206+C disrupts NeuroD1/Beta-2 binding to p300 (Malecki et al. 1999) .
In studies designed to identify additional transcriptional regulators of the insulin promoter, we identified a PDZdomain coactivator designated Bridge-1 (Thomas et al. 1999) . Although Bridge-1 is expressed in a range of tissues, it is expressed within the pancreas predominantly in insulin-expressing pancreatic beta cells (Thomas et al. 1999) . Bridge-1 interacts with basic helix-loop-helix transcription factors E12 and E47 via a PDZ protein interaction domain and augments E47-dependent activation of glucose-responsive enhancers within the insulin promoter. The PDZ protein interaction domain within Bridge-1 has atypical features with the highest region of homology to other mammalian PDZ-domain-containing proteins concentrated between amino acids 138-178 (Thomas et al. 1999) . Transcriptional activation by PDX-1 can be increased by the addition of Bridge-1 (Stanojevic et al. 2005) . Endogenous Bridge-1 expression in insulinexpressing cells regulates the transcriptional activation of the insulin gene as indicated by the substantial inhibition of insulin promoter activation by Bridge-1 antisense constructs (Thomas et al. 1999) . Dose-dependent increases in Bridge-1 expression regulate insulin gene expression in a biphasic pattern, and pancreatic overexpression of Bridge-1 in transgenic mice results in insulin deficiency and diabetes (Volinic et al. 2006 ). Here we demonstrate that the PDZ domain of Bridge-1 is required for transcriptional activation, and identify p300 as a Bridge-1 interaction partner that augments transcriptional activation by Bridge-1 in a PDZ-domain-dependent manner.
Materials and Methods

Cell culture and transfections
BHK-21 (C-13) cells were obtained from American Type Culture Collection (Manassas, VA, USA) and cultured in Dulbecco's modified Eagle's medium supplemented with 10% fetal bovine serum, 100 U/ml penicillin G and 100 µg/ml streptomycin sulfate (Invitrogen Life Technologies, Carlsbad, CA, USA). Transfections were conducted with Lipofectamine or Lipofectamine 2000 (Invitrogen Life Technologies) according to published methods (Thomas et al. 1999) . Yeast transcriptional activation assays were conducted as previously reported (Golemis et al. 1994 , Thomas et al. 1999 ) with quantitative LexA-operator-responsive beta-galactosidase reporter assays, as outlined by the manufacturer (BD Biosciences Clontech, Palo Alto, CA, USA).
Plasmids and mutagenesis
The Gal4 DNA-binding domain Bridge-1 fusion protein expression vectors Gal4-Bridge-1, Gal4-Bridge-1(1-72) and Gal4-Bridge-1(1-133) were generated in the pM vector (BD Biosciences Clontech) as previously described (Thomas et al. 1999) . Additional mutant Gal4 Bridge-1 fusion protein expression vectors were generated by site-directed mutagenesis of the pM-Bridge-1 plasmid. Site-directed mutagenesis was performed with the QuikChange site-directed mutagenesis kit (Stratagene, La Jolla, CA, USA), according to the manufacturer's instructions, by using the following oligonucleotides and their respective reverse complements:
Mutant constructs were verified by automated sequencing. The glutathione-S-transferase (GST)-Bridge-1 vector was cloned by excising rat Bridge-1 cDNA from the pM-Bridge-1 vector with BamHI and EcoRI digestion and subcloning into the multiple cloning site of the pGEX-5X-1 GST fusion protein expression vector (Amersham Biosciences, Piscataway, NJ, USA). Mutant GST-Bridge-1 expression vectors were generated by site-directed mutagenesis of the pGEX-5X-1-Bridge-1 vector by using the following oligonucleotides and their respective reverse complements:
+ GST-Bridge-1(1-72): 5 -GGATTTGTATCAGGT CTGAACAGCAAGGCAC-3 + GST-Bridge-1(1-133): 5 -CAGTCCCGCCCTAC CCTAGGCCTTTGCCAGAG-3 + GST-Bridge-1(D156P): 5 -CCTGCAAGTGGATC CTGAAATTGTGGAGTT-3 .
Mutant constructs were verified by automated sequencing. Yeast expression vectors for LexA-Bridge-1, LexA-Bridge-1(1-72), and LexA-Bridge-1(1-132) fusion protein constructs have been previously described (Thomas et al. 1999) . The pCMV -p300 plasmid was obtained from Upstate Biotechnology (Lake Placid, NY, USA). The Gal4-chloramphenicol acetyltransferase (CAT, pG5-CAT) reporter plasmid was purchased from BD Biosciences Clontech, and the Gal4-luciferase reporter plasmid (pFR-luc) was obtained from Stratagene. The pCMV-E1A wild-type and mutant E1A( 2-36) plasmids were gifts from R Stein (Vanderbilt University School of Medicine, Nashville, TN, USA), and GST-p300 expression plasmids were obtained from H Lu (Oregon Health and Science University, Portland, OR, USA) and D Livingston (Dana-Farber Cancer Institute, Boston, MA, USA).
Protein interaction assays
GST pull-down protein interaction assays were conducted as previously described (Stanojevic et al. 2004) . Recombinant GST fusion protein input was determined and normalized by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of fusion proteins that were synthesized in bacteria. Radiolabeled, in vitro translated proteins were synthesized from pCMV -p300 and pcDNA3-Bridge-1 plasmids with 35 S-methionine in rabbit reticulocyte lysate kits purchased from Promega according to the manufacturer's protocol. GST protein interaction assays were conducted with glutathione Sepharose 4B beads (Amersham Biosciences, Piscataway, NJ, USA) as described (Stanojevic et al. 2004) . Immunoprecipitation reactions were conducted with radiolabeled, in vitro translated 35 S-Bridge-1 and 35 S-p300 proteins and rabbit polyclonal anti-Bridge-1 or preimmune antiserum by previously reported methods (Thomas et al. 1999) .
Western blots
Western blots were conducted by SDS-PAGE fractionation of whole-cell extracts prepared from transfected cells in 1 reporter lysis buffer (Promega) and electroblotting onto Immobilon-P membranes (Millipore, Bedford, MA, USA) (Thomas et al. 1999) . Blots were incubated with primary rabbit polyclonal anti-Gal4 DBD antiserum (1:1000 dilution) (sc-577 from Santa Cruz Biotechnology, Santa Cruz, CA, USA) and secondary horseradish peroxidase-conjugated goat anti-rabbit antiserum (BioRad Laboratories, Richmond, CA, USA). Proteins were visualized by chemiluminescence with ECL Western blotting detection reagents (Amersham Life Sciences, Arlington Heights, IL, USA).
Results
Histone deacetylase inhibition increases transcriptional activation by Bridge-1
We previously identified an assay for studies of transcriptional activation by the coactivator Bridge-1 in mammalian cells. In this transfection assay, a Gal4 DNAbinding domain-Bridge-1 fusion protein (Gal4-Bridge-1) activated a Gal4-reporter construct by as much as 30-fold as compared with the control Gal4 DNA-binding domain construct (Gal4) alone (Thomas et al. 1999) . Using this transcriptional activation assay, we found that incubation with the histone deacetylase inhibitor trichostatin A increased the transcriptional activation by Bridge-1 in a dose-dependent manner (Fig. 1A) , suggesting that the regulation of transcriptional activation by Bridge-1 is governed by the activity of histone-modifying enzymes within transcriptional regulatory complexes.
Bridge-1 interacts with the histone acetyltransferase p300
Because the histone acetyltransferase and nuclear receptor coactivator p300 is one of the principal coactivators implicated in the regulation of gene transcription in the endocrine pancreas, we conducted a series of studies to determine whether interactions between Bridge-1 and p300 could contribute to the regulation of transcriptional activation by Bridge-1. First, we demonstrated that transcriptional activation of the Gal4-reporter construct by Gal4-Bridge-1 was augmented by the addition of exogenous p300 in vitro. In a dose-dependent manner, the addition of p300 to Gal4-Bridge-1 increased activation of the reporter by over 70-fold, an effect in marked excess of that observed for p300-mediated activation of the basal activity of the control Gal4 expression vector (Fig. 1B) . These data suggest that p300 cooperates with Bridge-1 to augment transcriptional activation.
To determine whether Bridge-1 could directly interact with p300, we conducted a series of GST pull-down protein interaction assays. In these assays, we observed Bridge-1 interactions with p300 by combining GSTBridge-1 fusion proteins with 35 S-labeled, in vitro translated, full-length p300. Radiolabeled p300 strongly interacted with GST-Bridge-1, but not with the GST control protein (Fig. 1C) . We also observed interactions between 35 S-labeled, in vitro translated, full-length p300 and Bridge-1 proteins in immunoprecipitation assays (Fig. 1D) . In these studies, anti-Bridge-1 antiserum directed against a midmolecule epitope within Bridge-1 (Thomas et al. 1999) , but not preimmune antiserum, immunoprecipitated p300 in combination with Bridge-1.
The coactivator p300 is a large modular protein with multiple interaction domains, including cysteine-histidinerich regions known as C/H domains (Chakravarti et al. 1996) (Fig. 1E, upper panel) . To identify the regions within p300 that interacted with Bridge-1, we combined 35 S-labeled, in vitro translated Bridge-1 with GST-p300 fusion proteins that spanned the three C/H protein interaction domains within p300. We identified strong interactions between Bridge-1 and GST-p300 fusion protein segments encompassing p300 amino acids 1-595 and 744-1571, but not with the GST-p300 fusion protein encompassing amino acids 1572-2370 (Fig. 1E, lower  panel) . These results indicate that Bridge-1 can interact with multiple regions within p300, including those encompassing the C/H1 and C/H2 protein interaction domains. The histone acetyltransferase domain of p300 is included within amino acids 744-1571 (Chan & La Thangue 2001) . We noted that Bridge-1 did not directly interact with the carboxy-terminal segment of p300 that is implicated in interactions with the insulin gene regulators PDX-1 and NeuroD1/Beta-2 (Qiu et al. 1998 , Stanojevic et al. 2004 .
Sequestration of p300 by E1A impairs transcriptional activation by Bridge-1
To determine whether endogenous p300 regulates the extent of transcriptional activation by Bridge-1, we overexpressed the exogenous adenoviral protein E1A to sequester p300 (Stein et al. 1990 , Qiu et al. 1998 . The expression of increasing amounts of E1A decreased the transcriptional activation of a Gal4-CAT reporter construct by Gal4-Bridge-1 ( Fig. 2A) while preserving the expression of the transfected Gal4-Bridge-1 fusion proteins on Western blots (data not shown). Although exogenous E1A reduced transcriptional activation by Bridge-1, a mutant E1A protein (E1A 2-36) that is unable to bind and sequester p300 (Stein et al. 1990 ) did not interfere with transcriptional activation (Fig. 2B) . Collectively, these data suggest that transcriptional activation by Bridge-1 depends, in part, on the availability of p300.
PDZ and carboxy-terminal domains within Bridge-1 are required for transcriptional activation
To identify domains within Bridge-1 that are required for transcriptional activation, we generated Bridge-1 deletion mutants and assessed their function in both yeast and mammalian cells. Bridge-1 segments containing amino acids 1-72 or 1-132, which lack carboxy-terminal portions of the protein that encompass the PDZ domain, had markedly impaired transcriptional activation in yeast cells of 4-11% of the wild-type Bridge-1 activity (Fig. 3A) . Similarly, in mammalian cells, the levels of activation of the Gal4-reporter construct by Gal4-Bridge-1 mutant proteins encoding amino acids 1-72 or 1-133 were nearly undetectable (Fig. 3B) , despite comparable protein expression of transfected wild-type and mutant Bridge-1 fusion proteins, as determined by Western blots (Fig. 3C) . Therefore, the carboxy-terminal segment of Bridge-1 that includes the PDZ domain is required for transcriptional activation.
To determine the importance of the PDZ domain within Bridge-1 for transcriptional activation, we introduced proline substitution point mutations within several Figure 1 The coactivator Bridge-1 interacts with multiple domains of p300. (A) Trichostatin A increases transcriptional activation by Bridge-1. BHK cells were transfected in duplicate with 1·5 g Gal4-Bridge-1 or empty Gal4 expression vector, 3·25 g pBluescript and 250 ng of Gal4-luciferase reporter and treated with vehicle (0), 2, or 4 ng/ml trichostatin A for 24 h. Results shown are the mean S.E.M. relative luciferase activity of Gal4-Bridge-1 normalized to the empty Gal4 expression vector (n=3-5 transfections). (B) p300 increases the transcriptional activation by Bridge-1. BHK cells were transfected in duplicate with 0-3 g of the p300 expression vector pCMV-p300 and 0·5 g Gal4-Bridge-1 or empty Gal4 expression vector and 1 g of Gal4-CAT reporter. pBluescript was used to normalize the total DNA content for all conditions. Data shown are the mean of two transfections. (C) Bridge-1 directly interacts with p300. GST-Bridge-1 or GST control proteins were incubated with in vitro translated, 35 S-p300 in GST protein interaction assays. A representative autoradiogram is shown of an SDS-polyacrylamide gel from a GST pull-down protein interaction assay with the migration position of 35 S-p300 designated . (E) Bridge-1 interacts with multiple domains within p300. A schematic diagram depicts protein interaction domains within p300 (adapted from Chakravarti et al. 1996) (upper panel) . In vitro translated, 35 S-Bridge-1 (+) or empty vector control in vitro transcription and translation reactions (-) were incubated with GST-p300 (1-595), GST-p300 (744-1571) , GST-p300 (1572 GST-p300 ( -2370 or GST control (GST) proteins in GST protein interaction assays. Representative autoradiograms of SDS-polyacrylamide gels from a GST pull-down protein interaction assay and of 10% input of the 35 S-Bridge-1 are shown (lower panel). Transcriptional activation by Bridge-1 is suppressed by E1A. BHK cells were transfected in duplicate with 1 g Gal4-Bridge-1 and 0, 50, or 100 ng E1A and 1 g Gal4-CAT reporter. pBluescript was added to normalize the total amount of DNA for all conditions. Results shown are the mean relative activation levels derived from two independent transfections, normalized to the activity of Gal-Bridge-1 set at 1·0. (B) Mutant E1A does not interfere with transcriptional activation by Bridge-1. BHK cells were transfected in duplicate with 1 g Gal4-Bridge-1 and 0, 50, or 100 ng mutant E1A( 2-36) and 1 g Gal4-CAT reporter. Results shown are the mean relative activation levels derived from two independent transfections, normalized to the activity of Gal-Bridge-1 set at 1·0.
conserved amino acids of the PDZ domain of Bridge-1. As compared with the wild-type Gal4-Bridge-1 fusion protein, the mutant Gal4-Bridge-1 fusion proteins V159P, V164P, V175P, D156P and G151P all demonstrated severe impairment in the activation of the Gal4-reporter construct (Fig. 4A) , despite evidence of sufficient protein expression levels (Fig. 4B) . We noted the most severe impairment in transcriptional activation in the Gal4-Bridge-1 fusion protein D156P. The level of transcriptional activation of the Gal4-reporter construct by Gal4-Bridge-1 (D156P) was approximately 10% of that observed with expression of the wild-type Gal4-Bridge-1 fusion protein (Fig. 4C) .
Deletion or mutagenesis of the Bridge-1 PDZ domain disrupts interactions with p300
Because our transfection data suggested that transcriptional activation by Bridge-1 partially depends on the availability of p300, we wondered whether mutations that reduce transcriptional activation by Bridge-1 might also disrupt the interactions of Bridge-1 with p300. The deletion of carboxy-terminal segments of Bridge-1 that include the PDZ domain to generate GST-Bridge-1 fusion proteins encoding Bridge-1 amino acids 1-72 and 1-133 interfered with interactions with 35 S-labeled, in vitro translated p300 in GST pull-down protein interaction assays (Fig. 4D) . Similarly, the mutant GST-Bridge-1 fusion protein D156P did not interact with radiolabeled wild-type p300, in contrast to the wild-type GST-Bridge-1 fusion protein (Fig. 4E) . Thus, mutations of Bridge-1 that disrupted transcriptional activation also interfered with interactions with p300.
Discussion
In this report we identify the PDZ-domain coactivator of insulin gene expression Bridge-1 as an interaction partner for the nuclear receptor coactivator p300. The coactivator Bridge-1 is likely to regulate target gene transcription by participating in multiple protein interactions to enhance transcriptional activation. Although our previous studies of Bridge-1-regulated transcriptional activation focused on the insulin promoter (Thomas et al. 1999) , the broad distribution of the expression patterns for both p300 and Bridge-1 suggests that these two coregulators may regulate a variety of target genes in cellular contexts beyond the endocrine pancreas. The appropriate assembly of multiprotein complexes is essential for the precise regulation of transcriptional activation of complex promoters. In these studies, we demonstrate that transcriptional activation by Bridge-1 depends not only on the availability of endogenous p300 but also on structural features of the Bridge-1 PDZ domain that are required for interactions with p300.
We propose that Bridge-1 may participate in target gene regulation by contributing to multiprotein complexes to couple interactions with p300 and interactions with other transcriptional regulatory proteins (Fig. 5) . The observed capacity of Bridge-1 to interact with multiple domains of p300 could provide opportunities for multifocal and combinatorial protein interactions with increased complexity and flexibility for the regulation of target genes by Bridge-1. For example, because Bridge-1 interacts with regions of p300 distinct from those required for p300 interactions with PDX-1 and NeuroD1/Beta-2, a single p300 molecule could serve as a scaffold to promote and stabilize the simultaneous assembly of multiple insulin gene regulators with Bridge-1 to increase insulin production. Furthermore, p300 has tumor-suppressor properties, and we recently identified Bridge-1 as a potential regulator of pancreatic beta-cell mass in a transgenic mouse model of Bridge-1 overexpression (Volinic et al. 2006) . Additional studies will be needed to determine whether Bridge-1 and p300 interactions influence the regulation of cellular replication and/or apoptosis in certain physiologic settings.
Rat Bridge-1 is homologous to the human protein PSMD9 that was isolated in a complex with a proteasomal subunit called TBP-1/Rpt5 that is known to have transcriptional regulatory properties (Ohana et al. 1993 , DeMartino et al. 1996 , Watanabe et al. 1998 , Thomas et al. 1999 , Gonzales et al. 2002 . It is interesting to note that p300 can participate in similar protein regulatory complexes, as p300 protein expression levels are known to be regulated by the 26S proteasome under certain experimental conditions, including treatment with doxorubicin, sodium butyrate or inhibitors of PI3 kinase (Poizat et al. 2000 , Li et al. 2002 , Chen et al. 2004 . As a potential modulator of the function of the 26S proteasome, Bridge-1 interactions with p300 could conceivably facilitate the coupling of the intrinsic ubiquitin ligase activity of p300 (Grossman et al. 2003) with proteasomal degradation machinery in the regulation of the expression levels of p300-interacting proteins (Grossman et al. 1998) .
Although multiple interacting proteins for p300 have been identified, we note increasing evidence that the specific composition of coregulator transcriptional complexes is of physiologic and therapeutic relevance. For example, differing biologic actions of ligands for nuclear hormone receptors may be mediated by their alteration of the composition of associated coregulatory proteins on target gene promoters (Savkur et al. 2004) . In particular, the therapeutic utility of selective estrogen receptor modulators in directing biologic effects to distinct cell types may be directly regulated to differences in coregulator recruitment (Shang & Brown 2002) . Future studies will be needed to identify the physiologic and pathophysiologic importance of the participation of Bridge-1 in regulatory complexes with p300 in different experimental contexts, including the regulation of insulin production in diabetes and the modulation of rates of cellular replication and/or apoptosis. Although we identified the insulin gene as the first proposed target of Bridge-1 regulation, it is likely that this coactivator participates in modulating the expression levels of a broad repertoire of additional genes. These studies indicate that the regulation of the transcriptional activation of target gene expression by the coactivator Bridge-1 may rely substantially on the availability of p300.
Figure 4
Mutagenesis of the PDZ domain of Bridge-1 disrupts transcriptional activation. (A) Point mutations within conserved amino acids of the Bridge-1 PDZ domain disrupt transcriptional activation. BHK cells were transfected in duplicate with 4 g Gal4-Bridge-1 (WT), Gal4-Bridge-1 (V159P), Gal4-Bridge-1 (V164P), Gal4-Bridge-1 (V175P), Gal4-Bridge-1 (D156P), Gal4-Bridge-1 (G151P) or empty Gal4 expression vector (Gal4), as indicated, with 1 g Gal4-CAT reporter. A fluorescence image of a thin-layer chromatogram from a representative CAT assay is shown with the fluorescent acetylated products (*) and substrate (S) indicated. (B) Relative Gal4-Bridge-1 mutant protein expression levels are shown on a Western blot of extracts from BHK cells transfected with Gal4-Bridge-1 (WT), Gal4-Bridge-1 (V159P), Gal4-Bridge-1 (V164P), Gal4-Bridge-1 (V175P), Gal4-Bridge-1 (D156P) or Gal4-Bridge-1 (G151P), as indicated, conducted with anti-Gal4 antiserum. (C) The Bridge-1 (D156P) mutant has diminished transcriptional activation. BHK cells were transfected in duplicate with 4 g Gal4-Bridge-1 or Gal4-Bridge-1 (D156P), as indicated, with 1 g Gal4-CAT reporter. Results shown are the mean S.E.M. of three transfections, normalized to the activity of Gal4-Bridge-1 set at 100%. (D) Deletion of the PDZ domain decreases Bridge-1 interactions with p300. GST-Bridge-1, GST-Bridge-1 (1-72), GST-Bridge-1 (1-133) or GST control (GST) proteins were incubated with in vitro translated 35 S-p300 in GST pull-down protein interaction assays. A representative autoradiogram is shown of an SDS-polyacrylamide gel from a GST pull-down protein interaction assay with the migration position of 35 S-p300 (arrow) indicated. (E) Mutagenesis of the PDZ domain decreases Bridge-1 interactions with p300. GST-Bridge-1, GST-Bridge-1 (D156P) or GST control (GST) proteins were incubated with in vitro translated 35 S-p300 in GST protein interaction assays in duplicate or triplicate samples. A representative autoradiogram is shown of an SDS-polyacrylamide gel from a GST pull-down protein interaction assay with the migration position of 35 S-p300 (arrow) indicated.
Figure 5
Proposed model of Bridge-1 interactions with p300 in the activation of target gene transcription. In this schematic diagram, p300 interacts with Bridge-1 in multiprotein complexes coupled to the basal transcription machinery (POL II). We propose that Bridge-1 recruits other transcriptional regulators (designated by X) to p300-containing protein complexes to activate target gene transcription.
